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Abstract: Based on the classification of the static method and the dynamic method, the common evaluation methods of

material interface bonding strength are summarized. The static methods mainly include peel method, shear method, stretch

method, bend method, nano scratch method, laser scratch method, laser spallation method and non-destructive evaluation

method. The dynamic methods mainly include single pendulum impact scratch method, repeated impact contact method and

rolling contact fatigue method. In addition, there is a finite element analysis method, which can simulate the process of the

static method and the dynamic method. Each evaluation method has its advantage, disadvantage and applicable condition.

According to the difference of thermal and mechanical properties of the two materials in interface, the appropriate measure-

ment method should be selected, and then the appropriate measurement method should be combined with the mechanical a-

nalysis model to select the appropriate solution method to obtain the interface bonding strength of the material. In addition,

with the emergence of new materials and new characterization techniques, it is necessary to continuously improve the existing

testing methods, so that the evaluation methods for the material interface bonding strength are simple and accurate.
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Fig. 1 Schematic diagram of compression shear test''®!
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Fig.2 Schematic diagram of tensile shear test!'®)
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Fig. 3 Schematic diagram of tension testing perpendicular to interface!
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Table 1 Static evaluation methods of material interface bonding strength
Methods Advantages Disadvantages Sample conditions Ref.
The strength of the ite layer is higher th
. . Vulnerable to the thickness of the e. strengthi o _E compostle fayer 18 Iz_g er than
Peel method Intuitive, simple . the interface bonding strength and the thickness of ~ [10]
laminate and the area of the peel X !
the composite layer is less than 1 mm
Rectangul i ith a thick f 2
Shear method Simple, accurate Affected by friction cclanguiar specimen With a Hiiekness of = mim, [16]
generally 25 mmx65 mm
Streth method Easy to use Restricted by glue The material has a low bonding strength [22]
. . Limited by the nature of the material , The interface bonding strength is lower
Bend method Simple equipment . L [26]
small scope of application than the complex layer
Reliable Affected by the stress d the
Nano scratch method cnabie, ccted by The stiess around He Hard and wear-resistant film [31]
easy to use scratches, results are scattered
Accurate, R . . .
Laser scratch method . Analysis difficulty , expensive equipment Hard multi-layer [37]
not easily affected
Not tibl
Laser spallation method © sus‘ce‘p e Complicated operation High-strength and brittle thin layer [41]
to friction
X-ray diffraction Difficulties in calculation ) L
Non-contact Crystal and polycrystalline film [45]
(XRD) not very accurate
Ultrasonic method Easy to use xpensive equipment, Thick layer and low-strength [47]

difficult to resolve
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Fig.5 Schematic diagram of the single pendulum impact scratch method !
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Fig. 6 Schematic diagram of the repeated impact contact test'®
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RCF (RIILSME 7 ) A7 M MR, sk B, 4%
fb BRI, TRIE A2 JR R TR R B BRI
LB AR v 20 R AR AL AR 5 i 5 2 b 17 de
TR FRBLS I 2 2RI R 9 2R AR,

3.4 AKENE

EIEN SR 1 g R W) | E= W e RS 7 S G 2T
SR RGP E AR, EAA KRR REX, HE
TRV I EA A R BR P, 3% 2 XF B3k 3 Fhahas
PP ITIEEERT T LB, SR e kIR b 3% B

x2 MHEREESREDSTENGE
Table 2 Dynamic evaluation methods of material interface bonding strength

Methods Advantages Disadvantages

Single pendulum Measure the dynamic

impact test mechanical properties

Repeated impact
P P Close to reality
test method

Contact fatigue test Accurate

time consuming

Affected by friction, etc

Rolling contact fatigue

Complicated calculation

Sample conditions Ref.
Rectangular specimen, the thickness of the substrate [54]
is generally 3 mm
The hardness of the material is less than HRC 50,
the sample is a stepped cylinder, which is basically [58]
the same as the shape of the punch
Applicable to hard film/substrate with low bonding
strength, the sample is in the shape of a disk with [61, 62]

inner hole (31 mm) , inner hole (18 mm)
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